Enhanced antibody affinity to Japanese encephalitis virus E protein by phage display.
Obtaining antibodies with high affinity and specificity against antigens are required for the development of therapeutic and diagnostic antibodies. In this study, the contributions to binding affinity in the CDR2 and CDR3 regions of two monoclonal antibodies E3.3 and 2H2 were investigated by random mutagenesis in a phage-display synthetic oligonucleotide library. One high-affinity clone (CDR3-30) was obtained with a 3-fold increase of the dissociation constant, resulting from the changes in amino acids at residues 95, 97, and 98 in the CDRH3 region. Analysis of the predicted structure by modeling suggested that the contributions of mutated residues in the CDR3 region to the binding affinity involved not only complementarity between antigen and CDR3, but also interaction between heavy and light chains. The information gained from this study may benefit the design of vaccines and therapeutic antibodies against Japanese encephalitis virus infection.